carefully model the contribution of relevant factors such as burden of cigarette smoking, time from cessation, age of the patient, and testing frequency in order to catch as many tumors as possible within a feasible price and harm limit. Cost-effectiveness threshold like the one used in this manuscript-modeled to be effective if disease-related costs per life-year gained were less than $50,000 Canadian dollars-is reasonable, albeit somewhat arbitrary, and may be best determined by a nation's societal values and capability. Nevertheless, beyond a certain monetary amount, the cost to society will, in practical implementation, outweigh the individual benefit. Beyond societal necessity, overtesting can also harm the individual. Both radiation and, in the case of false positive imaging results, invasive procedures can cause unnecessary morbidity and mortality. With respect to CT screening for lung cancer, the traditional cancer risk-averse approach to potentially malignant lesions ("when in doubt take it out") will result in more surgical procedures, thereby increasing noncancer risk, as mass screening will greatly increase the number of tests performed and incidental nodules detected. In order to further refine riskbenefit estimates, the harms of screening therefore require further evaluation.
How do you maximize the ability to detect as many early lung cancers as possible while limiting unnecessary testing and associated cost and harm? One possible approach lies in precision medicine to personalize care [6] . The ability to capture "panomic" big data (genetic, genomic, metabolomics, etc.) in addition to social and demographic data combined with machine learning algorithms will allow focus on screening those most susceptible to lung cancer. Moreover, advances in imaging-such as molecular imaging-and ability to capture circulating tumor cells may enhance capacity for early diagnosis beyond the CT scan.
With respect to lung cancer screening, the hope is that big data can pinpoint a smaller number of patients at significant risk for developing malignancy that can be targeted for aggressive screening. It is important not to lose sight of the fact that if smoking were eliminated, then lung cancer would be an orphan disease. Improvement of diet and exercise would also reduce the burden of many chronic diseases, but these behaviors are notoriously difficult to modify and will require personalized care in their own right, in addition to public health initiatives and better promotion within health insurance programs. Fine-tuning of screening strategies and advances to imaging techniques will improve early diagnosis and the chances of effectively treating lung cancer. At the same time, continued focus on healthier lifestyle choices will bring upstream benefits to individual well-being and national economic health.
